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Health Hazards:
Thair Habits and Haunts

SRS by LTC Bruce C. Leibrecht
U.S. Army Aeromedical Research Laboralory

Egitor's Note: This is the third in a series of articles
on the Army’s Haalth Hazard Assesament Prograin.

A healih hazard is a health threatening condition
which troops encounter while using material. The
hazard can occur during normal use of equipment,
Interactions with environmental faclors, mainlenance
and repair aclivilies, logistics support functions,
misuse . and malfunction. The Armmy's Health Hazard
Assessment {HHA) pregram locuses on its own
matericl and operations rather than on enemy weap-
ons ar local infectious diseases. Thiz article exam-
ines health hazards commanly encountered in Army
systems.

Health hazards arise trom characterislics of the
system and the environment in which it operates.
Chamically active substances abound in manufactur-
ing, operating, and maintaining most systems. Nor-
mal operation of materiel systems, companents, as-
semblies, etc., pruoduces energy in spacific forms
such as mechanical, electrarnagnetic and thermal,
15 well as chemical byproducis. Intne cperational
salting, environmental aspecis—most notably,
femperature gxiremes, humidity, wind, high altituds,
and biological substances—inieract intimalely with
the sysiem and its crewmermbers. All of thase
potentially harmful factors give rise 1o five majer
categories of health hazards: mechanical lorcas,
chemical substanceas, piological subslances,

{Continued on page 2}
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Army Acquisition (AAE) Policy
Memarandum

: s Note: Tha following is 2 summary of & 10
Novembar 1887 mamarandum (487-7) issued by the
Under Sacretary of tha Army, Jamas A. Ambrosa.

This memorandum further dafines the responeibili-
ties of Program Executive Cllicers (PEQs) and
clarifies the roles of the Office of the Assistant:
Secretary of the Army (Research, Develepment and
Acquisition} (CASA[RDA] and Army Major Com-
mands (MACOMs) in their suppatt of PEO-managed
syslems. :

PEQs supcrvise assigned program, project, and
(Continued on page 5)
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HHA (Continued fram page 1)

radiation energy, and environmental exlremeas.

s
Mechanical Forges @&a

The potentially hazardous mechanical larces
found among Army systems include acoustical
enargy (noise), vibralions, shock, and trauma. These
hazards tend to ocour together as characteristics of
cngines, drive trains, tracks and wheels, lransmis-
sions, rotors, guns/cannons, and munitions—com-
mah componants of Army vehicles and aircrah. The
basic forms, genaric sources, and common syslem/
component sources of sach type of mechanical farce
are outiined below.

Moige. sleady stale: intermittent, sustained,
narrow or wide band. Arises from generating,
transmitting, and converling power; drive elements
interacting with ground or air; generation of sound,
gas or fluid flew/Iriction; sleady combustion.

Systemn source examples: tracked or wheeled
vehicles, seil-propelied ardillery; aircraft (rotary- and
tixad wing); communicalion headsels and speakers;
alerting or warning signals; power generalors,
training simulaters; mainlgnance tools and equip-
ment: gas torchas; compressed air/gas.

Nojse, impulse: blast, impact, repetilive or nonra-
petitive. Arises from propeliant combustion; delona-
lion of explosives; sudden release ol pressure,
foroeful impact.

System source examplas: pistols, rifles. machine
guns; grenades; mortars, cannans, tank guns, howii-
zars: recoilless rifles, rockets, missiles; nuglear
warheads; explogives; training simulators; impact
tonls and equipment.

Vihration; high or low fraquency, linear, rafational,
intermillent or sustained. Arises from generating,
transmitting, and convering power; drive glements
interacting with ground or air; resanance dynamics;
inducad changes or osclliations in system aititude ar
pasition.

System scurce examples: tracked or wheeled
vehicles, sall-propelied arlillery; aircraft (rolary- and
fined-wing); raining simulators; mainténante s
and eguipment

Shock: accelsration, deceleration, foree ioading.
Arices from system impact (crash, collision, hiard
landing); eyslem recoil; sudden aircraft displacement
due to air lurbulence; windblast; parachute opening.
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System source examples: aircraft {rotary- and
fixed-wing); tracked and wheeled vehicles, self-
propelled arillery; parachute systems.

Trauma: blum, sharp, musculoskeletal. Arises
{rom objects or componenls impacting soldier;
weapons blast or recoil; shatteting of components or
malerials: limb or head liail due to vehicle/terrain
interaction; airblast; musculoskeletal overioad,

Syslem source axamples: tracked and wheeled
vehicles; arillery (towed, self-propelled); lank guns;
aircraft (rotary- and fixed-wing}, hand-held guns,
shoulder-fired rockels/missiles; maintenance ools
and equipment; compressed airgas; axplosive
training devices; excessive operator force/exertion.

Eﬁ&nﬁm&uﬁﬂaﬂﬂﬁﬁé

Toxic chemical substances are among the most
pervasive health hazards. Chemically active com-
pounds frequently occur in basic system ponstruction
{e.g., paints, sealants, adhesives), rouling operations
and logistical support (2.4, fuels, coolants), mainte-
nance {e.g., solvenis, cleaning agenls), and special
funclions {e.q., fire/flame suppression, decontamina-
lion) and are readily idenlifiable as such. In contrast,
there is another family of substances generated by
normal syslem operations, usuaily byproducts of
engine combustion and waapons combustion.

These primary substances and byproducts occur as
liquids, gases, and solids, as described belaw.

i
<SR

e

Liquids: stable, volatile, enclosed, open. Associ-
ated with fueling, maintaining, and repairing sys-
tems; systems salvage and disposal; pest and plant
control: decontamination; generation of obscurants;
sewage handling and treatment. Common types
include fuels, lubricants, coolants, hydraulic fluids;
solvents, cleaning agents; paints, adhesives; pesti-
gides, hermicides, defoliants; decontaminalion
solutiens.

System source examplaa: systems incarporaling
combustion engines (piston, lwrbine), hydrauvlics, air
condilioners: systems for handling, storing, and
transporting fuels and other petroleum products;
maintenanas, paint, and repair shops, sewage
handling and treatment systems; systams for storing,
transporiing, and dispensing pesticides, herbicides,
and defoliants: decontamination systems; fog oll
genaralors.

{Continusd on page 3]




Soldier Performance Research and Analysis Review (SPRAR)
MANPRINT Working Group Survey

Describe your MANPRINT R&D Need in the spaces below. Provide a shorl fitle or "Bullet” if possible.
Be certain o complete the lower portion of the questionnaire. (Ignare the numbers in parentheses.)

Mulliple needs may be described en copigs of the questionnaire. Use a separate queslionnaira for each
naad.

Fold, staple, and mail your questionnaira(s) 1o address provided, or FAX to the numbers listed below.

POG: Murrier___of
Telephons:

Description of MANPRINT Nead

"Bullet™: __ _
Urgency: Immediate (less than 1 year) (1)

Mear Term {1103 years) (2)

Long Term (mare than 3 years) (3)
Whe is most affscted? What functional area is most affecled?
___ Combat Developers (4) ___ defining system raquirements (11}
__ Materel Developers (3] ___ staling requirements {12}
_ Training Developers (B __ designing system hardware soltware,

Tesl & Eval Parsonnel {7} coursewars, ele. (13)

__ HGDA B ___evaluating systems and thelr
_ [KOD g components {14)

_Industry (10)
Primary MANPRINT domain afiecled?

___ System Salety (15)
___ Healih Hazards (16)
Training (17]
Personnel (18)
__ Manpower (19)
___ Human Faclors Engineering (20)
____ MAMPRINT Integration (21)
RETURNTO: HQDA
ATTH: DAFE-MRBRP
Washington, DC £0310-0300
FAX: AV 225-319%
COMM (202) 695-3195



Spidier Performance Research & Analysis Review (SPRAR)
MAMNPRINT Working Group Study

MANPRINT, Research & Studies (DGSPER) must idenlify the gaps in the an-going and planned
MANPRINT-related RED programs. The tirst slep is to determine what you the MANPRINTer needs to
supporl systems davelopment and to build and exacute SMMPs.

TAKE SOME TIME AND COMPLETE THE SURVEY FORM (on the hack). Whal do you need from the
R&D communily? Mew tool? New or improved technology? Data? Give us at leasl on& suggestion!! We
wart responses from all sectors of tha MANPRINT community: prime- and subcontractors, all developers,
and T&E personnal.

Onee we have a good picture of the R&D requirements from your perspectiva, we will proceed lo compare
it with our research programs. Any necessary adjustments can than be made.

Thank you for your sUppa .

TO: HQDA
ATTH: DAFE-MRP
Washington DC 2031 D-0300
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~  (ggses: vapers, fumes. Arise from vaporization of
liquids lisled above; eNQiNe or weapons combustion;
compressed gas: air filtration: electric moters,
welding; flameflire suppressior.

System source examples: syetemns incorporating
combustion engines (pislons, turbinas), hydraulics, air
conditioners; systems tor handling, sloring, and
transporting fuels and clher petroleum products;
rraintenance, paint, and repair shops; gas torchies;
machine guns, tank guns, cannans, mortars, howit-
zers, recoilless riflas, rockets, and missiles: gaseous
fire SUppression systems (e.g., Halon); sysiems for
handling, stering, transporting, and dispensing liquid
peslicides, herbicides, and defoliants: sewage han-
dling and freatmant systems: compressed gas sys-
tems and containers; liquid decontamination systems;
protective filters.

Solids: cealings, aemsals, mists, dusls, smoks,
particulates. Arise from syslem-environment interac-
tion: burning malerials; generation of smokesiobsour-
ants: construction activilics; blasting; welding, brazing,
saldering; cutting, grinding, and sanding of metals,
plastics, wood, decontamination; pest and plant
control; air liltration.

System source examples: racked and wheelad
vehicles: aireraft (rolary- and fixed-wing); artillery
{towed, self-propelled); munitions; gxplosives; smoke
ohscurant systems; construction equipment; mainle-
nance, paint, and repair shops; POWer Saws, grinders,
and sanders: welding, brazing, and soldering equlp-
menl; powder-form decontamination systems; sys-
tams for handling, stering, transporing, and dis-
pensing pesticide and herbicide dusts; prolactive
lillars.

i ical §

Hazardous biclogical substances result from
contamination or infiltration of systems by disease-
causing microorganisms residing in the ear HE
environment. Common types include bactaria,
viruses, parasites, Rickettsia, and lungi. These
organisms may grow (or al least survive) wherever
thera is a “resarvoir” conlaining a hospitable medium
such as water or nutrifled liquid.

System reservoir examples: containers, tanks,
lines, tubes, compariments, and receptacles where a
hospilable liquid may occur, collect, of circulate;
systems for processing, handling, storage,
fransporting, preparing and dispensing foodstuffs
(both solid and liquid form) and water: medical
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supplies and hiclogicals; waste cisposal souipmeant;
sanitation systems; sewage handling and treatment
systems.

RBadiztion Energy

Commeon types of radialion which accompany
Army systems include visible light, infrared, ultravio-
let, radicfraquency energy, laser energy, and ionizing
radiation. Systems or subsystams designed far
special funclions, especially of an eleclrical or
electronic naiure, lrequantly give rise la thase types
of energy. The basic lorms and generic sources of
gach type of radiation are summarized below.

Visihle light, high intensity; artiticial, natural,
transient, sustained. Generic SOUTCEs: saarch lights,
landing lights, strobes, high intensity lamps. light
amglitication devicas, cathode ray wWhes, natural
suniight, highly rellective suriaces, laser reflection,
gas torches, nuclear tlash.

infrargd; sustained, transient. Genenc sourcas.
heating elements (such as thoss usad in food prepa-
ration equipment and space heaters), gas torches,
soldaring equipment, slectranic repair aguipment.

Uliraviglet; near and far UV, arfiticial, nalural,
transiant, sustained. Generic sources: ultraviolet
lamps, gas forches, gas discharge 1ubes, naural
sunlight (varies with season, altitude, elc.).

Radinfraguancy enardy; microwaves, millimster
waves, iransient, sustained. {3enaric soUrces:
talacommunications systams, radar systems, micro-
WEVE OVENS.

Lasar engray: pulsad, transient, sustained,
Goperic sources: rangefinders, larget designalors,
training simulators, s¢ nsor-targeted counlermeasurs
systems, malerial processing systems

lopizing radiaton: transienl, susiained. Generic
soures: high-voltage electronics, X-ray equipment,
radicluminascent materials, nuclear weapons,
danleted uranium munitions.
el
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Onthe training range and Ihe battlafield, environ-
mental factors such as lemparature, hurmidity,
wind, and altitude interact with sombat eystems and

(Cantinued on page <}

Envirgnmenlal Extremes
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=ir operators. In their extreme forms and
mibinations, these faclors may fhrealen the
Idier's health, The Army is concerngd wilh three
itegories of environmental gxiremes—ambient
-af, ambiant cold, and oxygen deficlency.

Ampient heat: convecticn, radiant, nalural, artifi-
al ranslent, sustained. Arigas from environmental
=at, sunlight; heal-generating systems and subsys-
15 human metabolism.

System source examples: tracked and wheeled
shicles: seli-propelied adillery; alrcraft (rolary- and
xed wing); cannons, guns, rockets, missiles (as
omponants of systems with enclosed crew compart-
wenis); training simulalors; collective shelters; pro-
sctive clothing and equipment; food praparation
quipmant; healers; lamps,; elacirical/electranic
quipmant. Contribuling factors: hurnidity, wind,
lothing, woerkload,

Ambizot cold: natural, artificial, transient, Sus-
qined. Arises from environmental cold, ice; coaling
subsysiams.

Systern source examples: tracked and wheeled
sehicles: self-propelled arlillery; aircrait {rotary- and
ixed-wing); systema/subsystems for air conditioning,
retrigeration, and frozen storags; training simulators;
-ollective shekers. Contributing faclers: humidity,
moisture, wind, clothing, workload.

Oxyaen geliciency: natural, artificial, Iranslent.
suslained. Arises from high allitude (terrestrial,
airporne); oxygen displacement in confined spaces;
systerms which constrain breathing.

System saurce examples: alrcraft (rotary- and
flixed-wing); airborne operalions; high altitude oper-
aliohs; alttude ghamber, gasgous firc suppression
systems; protective masks, respirators. Caontriuting
sactors: workload, ambisnt temperature, engina and
weapons combustion fumes, fuel vapors.

-'—_;g’ =
While few Army systems invalve all of the culprits
prasented in lhis aricle, most include at least some
of them. Patential health hazards must be evalu-
aled to delermine the level of risk involved, soitls
imperative that Iney be identified in system require-
mentz doguments, the Syslem MANPRINT Manage-
ment Plan, the Test and Evaluation Master Plan, the

Integrated Logistics Supporl Plan, and related
documents. Such identification will ensure that
adeguate evaluation activilies are planned, lunded,
and implemented.

Continuing review of the system/subsystem/
component characteristics must be built into system
deslgn and davelopment 10 identify and contral
patertial health hazards early on. he Health Hazard
Assassment Report (HHAR), along with medical
input o requirements documents, pravides the formal
machanism far accomplishing this review process.
The next aricle in this series will analyze the prepa-
ration af an HHAR.

For additional information, coract LTC Bruce Lei-
brecht, U5, Armiy Agremedical Rasearch Laboralory,
P 0. Box 577, Fort Rucker, AL 36362-5298, AV:
558-8500 or {(205) 255-6800.

"MANPRINT Handbook
for RFP Development” Now Available

The newly-released "MANPRIN I Handbook tor

RFP Development” (AMC-P 602-1) is designad to
assist personnel in preparing a Request for Proposal
(RFF) for any phase of a major system development
program. The handbook, which focuses on how Lo
include MANPRINT requirements in the RFP, dis-
cusews each of the six domains that comprise
MANPRINT and explains how these domains and
their integrated products relate the materizl
acquisition process. Cach domain is geparately
exarrined, and thase specilic documents and
agencies that can provide assistance in RFP devel-
opment are identified. Also includad Is a discussion
of preceding events and activities that shape Lhe
structure and content of the MAN PRINT reguire-
ments in the RFP. The handbock concludes wilh
sample portions of an RFP for a major notional Army
waapon system showing signiticant MANPRINT
implications.

The handbook (#AD-A188321) may be obtained
from the Delense Technical Information Genter
(DTIC) by agencies of tha Federal government and
government conlractors holding DTIC accounts. To
open a DTIC account, contact DTIC, Cameron
Station, Alexandria, VA 22304-6045. Telephone:
AV 284-7633, COMM (202)274-7633.

A TN i, W T
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product managers (PMs); they are responsible for
the planning, programming, budgeting, and execution
necessary to guide their programs through all mile-
stones in order 1o tiekl their systems within cosl,
schedule, and performance baselines. Specific PEQ
responsibilitiss are.

« Integrale across-assigned programs.
. Extend AAE management oversight to PMs.

« Coordinate inter-PEQ relationships wilh strang
horizontal coordination la support fielding by
unit sels.

« Charter and rate assigned FMs.

. Ensure conlinuing mission area inferface with
the U.S. Army Training and Doctrine Cam-
mand (TRADOC) and TRADOC propenent
genters and schoals.

« Track and enforce program baselines.

» Menitor PM and contraclor performance 1o
include significant contract managament
issUes.

- Ensure development of required docu-
mentation for all scheduled reviews.

. Ensure that Manpower and Personnel
Integration (MANPRINT) and safety
conzidarations are properly addressed
in system development.

» Coordinate, as required, with junctional
staffs at the Army stafl and Secretariat
levels,

+ Engure that a Baselina Gost Estimate s
completad.

The PEO and his stalf organizations will provide
program inlormation to lhe Deparimeant of the Army,
Deparment of Defense, and Congress; the PED will
also defend assigned programs to Congress through
the Army Legislative and Budget Liaison Offices.

The PEO will prepare papers and positions
ensuring that the Army “spaaks wilh ong voica” by
coordinating these papers and posiliohs with ihe
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appropriate ollices. He must keep these offices
infarmed of program status, issues/problem areas
and their respective rescluiicns

PEQs will paricipate in the development of data
to support programmatic decisions in the Planning,
Programming, Budgeting. and Execution System
(PPBES). Inthe planning and programming phase,
the PED will provide development and acquisition
rasourcing data lo the Long Range Research Deval-
opment and Acquisition Plan (LRRDAP) through U.S.
Army Materisl Command {(AMG) Mission Area Man-
agers. PEOs should identify other resource raquire-
menls (such as supporting requirements for raining,
tesi suite instrumentation, etc.) lo he appropriate
MACOM for entry info the LRRDAP process. FEQ=
will 2lso be allordad the opportunity lo paricipate in
he Headquarters, Department of the Ammy (HODA)
review of the LRRDAF.

PEQSs must establish a close liaison with their
combat developer (e.g., TRADQU) counterparts lo
ansure user-satisfaction: such an inledacs will
emphasize early identification of syslem require-
meants, systems and raquirements status, and cost
bensfil and trade-off analysis, A user representative
will normally accompany the PEO 1o Major Auta-
mated Information System Review Council
{MAISRC), Army System Acquisition Review Council
(ASARC), and Delense Acquisition Board (DAB)
briefings and, whan appropriate, Congressional
visils.

The Matarisl Developer (e.q., AMC) will provide
functional support to FEOs, including, but nol limited
to, personnel, security, cost analysis, automated data
processing, training, MANPRINT, safely audi,
logistics, public atfairs, procurement contracting, and
lagal supporl. This critical support role must be
conductad In a front-end, real-time fashion; or-going
cfforts 1o identify systemic improvements lo straam-
line the auyuisition procesa musl be pursded,

Akhough AMG, USAMADG, and 1SC no lenger
have command or supervisory authority over PECSs
and PMs, the AAE may requesl them 10 act a3
agents cn his behalf 1o pramulgale administralive
and procedural guidance to PEDs. The MACOMs
are responeible for developing appropriate standards:
unresalved issues conceming compliance with
functional standards will be elevated to the office of
tha AAE.

(Continted an page 5
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The mission of the OASARDA) Is 1o suppor Ihe AAE
it o ootablish and approve palicies and standards
tor acquisition, procurement, technolegy base,
program evaluation, and RDA planning and program-
ming. As the AAE'S support staff, OASA (RDA),
provides PEO policies and procedures, and advice
an malters involving research, development, and
aoruisition; procurament policy and procedurss:
competilion advocacy. program/coniractar repaorting
and svalualion: and PPBES. CASA(RDA) also acls
an various mallers reguiring HODA approval and
provides staff direction lo the PEQS on behalf of the
AALE. Additionally, program performance and
baseline svaluation of selected programs are deter-
mired and reviewed by CASA(RDA) activities.

OASA(RDA) reviews and validales the RDA
budget (along with the OASA, Fin ancial Managesment
[FM]) and also menitors budget execution, including
idenlification of programs for funding adjustmenis
and management of Ihe below-threshold reprogram-
fring process.

OASA{RDA) is responsible for the promulgation of
policy and policy oversight and is the propanent for
acquisition regulations which apply lo MACOMs in
\heir support rols to PEOs/PMs, as well as for the
aggjuisitien ol non-PEQ programs. QASA (RDA} also
sstabliches and approves systems acquisition palicy,
participates in prioritizing RDA pregrams, sinictures
the RDA program budget, and formulates the DA
position on RDA mallers. Other glements ol the
OASA provide similar support to the AAE In thair
tunctional arcas of responsibility.

;ﬁ The University of Dagfon

Engineeting for Man-Machine Systern;
Course Offered

An "Engingering lor Man-Machine Syslams: Human
Parfarmance lor System Designers” course will be
held June 7-10, 1988 at the University of Dayton.
The course is designad to provide scientists, angi-
neers, and managers with a human pearformance
tramework for addressing eguipment-related design
problems and to sensitize dasigners 1o tha use of
human pedormance dala in Ihe integration, modifica-
tion and evaluation of man-maching syslems. See
"Maslings of Interesl” on page 10 far delails.

B —

The Army Medical Department
: *é and MANPRINT

3 by Ma&J John Haris
U.8. Army Medical Materiel Aoency

The Army Medical Department { AMEDD) recently
parizipated in two syccessful MANPRINT confar-
ences, the AMEDD Mid-Lavel Managers MAMNPRINT
Conference hald 4-6 January 1988, and the AMEDD
WMANPRINT Exscutive Session held 7 January 1933, B
Both conferences were held in San Antonio, Texas,
and featurad BG Richard T. Travis, Deputy Com-
manding General, US Army Medical Resaarch and
Development Command, as a guest speaker. BG
Travis' remarks includad a discussion cf MAMPRINT,
2= well as the PED voncept and its application wilhin
AMEDD.

S ]

The two sessions were based on the MANPRINT
Sanicr Training Course, but tailored to the AMEDD
community. Parlicipants included combat developars
and Irainers from the Academy of Haalth Sciences
(AHS); materiel developers fram the U.S. Army
Medical Research and Development Command;
testers from the AMEDD Tesl Board, AHS3; logisti-
cians from the U.S. Army Medical Materiel Agency,
Ft Datrick, Maryland; and varicus representatives
rom The Surgeon Genaral's Office.

The conlerenceas focused on manpower and per-
sonnel integration policy and procedures and their
application within the medical matarigl acquisition
process, Paricipants raceivad instruction in
MANBRINT roles and responsibilities, the
MANPRINT domains, 1he Systam MANPRINT
Managerment Plan (SMMP), requirameants documen-
tation. and the Integration of MANPRINT into the
procurement process. Tha MANPRIMT/Industry
nledace and MANPRINT/ND] applications were alsa
discussed in detail.

BG Travis emphasized lo participants that 3
MANMPRINT is a procass whose time has come.
Siressing ils importance in materiel acquisition u'ﬂ

decumeantation, ha urged all concerned to use
MANPRINT in order to improve 1he soldier-maching
interface.

The Point of Contact for The Surggon (Senaral’s
Office is Ms. Maribeth Love at AV Z69-8081, or
COMM (202) 756-8081. MAJ Harris may be
reachad at AV 343-7577, or COMM (30 1) 863-7577.
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FOOTPRINT:
One Small Step for MPT

Kris Hoifman & Don Jehnson
Cefenze Training & Pedormance Data Centar

Dennis Colling
MANPRINT, Ressarch and Studias Directorate.
HQDA (ODCSPER)

Editor's Ngte: The foilowing article was ohlained
frorm the "Sth Interservice/industry Training Systems
Conferenca Proccedinga: November 30 - December
2 15587." Because of fts length, it will appear i tf1e
Bulletin in twa installments.

It the summer of 1986, the Dalense Training and
Periormance Data Center (TPDC) bagan the davel-
opment of an automaled manpower, personnel, and
training (MPT) data Integraticn technigue under the
sponsorship of the Army Soldiar Support Center
(SSC). The geals of this project, referred 1o a3
“Foolprint,” were to develop an autemated ool in
support of up-front analysis; tis tool would ulilize
existing data bases and quickly display the training-
related charactaristics of an existing weapon syslem
or end item. A series of standard MPT repars,
aggregated elther by predecessor system or by
wilitary Qcoupational Specialty (MOS), could be
produced frem the compiled data.

The underlying premise of Footprint is that the
MPT prelile of the predecessor sysiem i5 the best
dala available prior to, and during, the Concept
Exploration phase, The imparntance of having a
rellable MPT haseline during the Concept Exploration
phase is underscored by studies which suggest thal
up to 70% of the life cycle costs of & new waapan
system is fixed at the end of this phase. Ironically,
the grealest opportunity o influence the development
of @ new system occurs when MPT analysis has
traditionally been at its lowest level of inle nsity.

Comparabilily analysis metnods such as HAR-
MAM are uselul in lorecasling specitic MPT impacts,
but, becauss they are complex and time-cansuming
processes, resulls are often yislded enly aller various
design options have been evaluated in detail. Al-
though comparability analysis permils the DOD
program manager 1o predict MPT impacts accurately,
increascd MPT requirements may be predicted oo
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late to change ihw systam dasion without dramalic
gost increases.

Footprint methodology providas a comprehnensive
profile of predacessor syslems at the earliest phase
of the acquisition process and aliows a practical
starting point for the developmenl of & NewW Weapon
system. Footprint MPT reparts conlain both historical
and projacted authorizations of selecled MCS, along
wilh the many othar training, perfermance, and lorce
structure issues affecisd by the deployment of a new
system. Although the MPT raguirements will change
as a rasult of a host of variables (such as accessions,
MOE restructuring, and demands of the new pro-
gram), fluciuations must be carelully managed in
order to remain within resource limils.

Since 1986, Congress has become increasingly
concerned about the MPT cosls for new weapon
sysiams. Saclion 2434 of title 10, U.S. Code, slatas
thal the services must provide the Secretary of
Defense and Congress wilh a comprehensive
manpawer estimale, including training resources,
prior (o approval for a major systemn's entry into full-
scale enginacring development of production and de-
ployment. This requirement, coupied with on-gaing
programs lo speed up the acquisition process, will
place Program Managers (PM} in the difficult role of
selimating, programming, and conlrelling MPT
resources ta a much greater axlent than ever kefore,
The use of automaled dala base lools such as
Foolprint, combined with exisling MET analysis
lechnigues, will be essential in supporling new
program planning and justification [n the coming era
of liscal austernty.

Scope of the Footprint Prototype

The scope of the Footprint prelolype was limiled
to integrating existing Army data seurces Lo produce
2 series of standardized reports for lhree 1o five new
syslem acguisitions, To tesl the Footprint concept,
the Army Vies Chief of Stalf, lhe Commander of the
Army Soldier Support Center, and the Commandanis
of the Army Infantry and Army Signal Schools
=plected, a5 candidates for the Footprint protolyps,
six new weapon syslems then in the Concopt Explo-
ration phase. These systems included the Armored
Family of Vehicles (AFY), the Advanced Anti-Tank
wWaapon System-Medium (AAWS-M) and Heavy
{AAWS-H), the Multi-Channz! Communication
Objective System (MCOS), the Frequency Hopping

fContinued on page &)
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wuliplexer (FHMUX), and the Elsclre-Cplic Test
auilily (EOTF).

The AFY preject demonstrates the utility of the
colprint methodology. The object of the program is
) define, develop, and plan the fielding of an AFV
apable of deleating the threat through Llhe heginning
# the 215t cenlury with concurrent reduciions in
ystem force Operation and Suppert [O&S5) costs.
he ARV will incorporate modularity, component
osmmonality, comman ballisfield signature, comman
ehicle electronics archilecture, and mulliple system
apabilities. There are curranlly 28 AFV roles and
nission requirements within the emerging family
cncept. The AFV program musl restrain the
reation of additional MCS while striving to merge
hose already in existence. Foolprint can aid In
seessing the potential impacts on invclved person-
\el and in developing strategies fo minimize the
\WPTcosts associated with the AFV.

Devalopment of ihe Foalprint Prototype

With Army support, TPDC proceeded to identify
hase data elemants, data sourcas, and report
rormiats which would best help the ARV Task Force
and Army PMs determine the MPT characteristics of
ihs predecesser systems. To determine what critlcal
intormation was required by MPT data users in the
carly phases of the acquisilion cycle, interviews
were conducted with a variely of Army persennel,
including combat davelopars, training daevelopears,
and logisticians at Forts Benning, Gordon, Bliss,
Eustis, Knox, Beivolr, and Lee.

The survey also examined how lhe data was used
in the acquisition process In order to identify the most
ellicient maans of displaying the standardized report
tormats.  The resulls consislently identified the set of
MET data needed for completing lhe MANPRINT
Target Audience Description {TAD); also idantiflisd
as requiring MPT data [nput were tha Early Compara-
kility Analysis (ECA), Human Faclars Englngering
Analysis (HFEA), HARDMAM Comparability Analysis
(HCA), and Mew Equipment Training Plans {METF).

Determining which MPT data elements and report
tormats wers needed showed thal a large number of
data sources were required to provide complels
suppert in the early acquisition phase. At this point,
in ardar to remain responsive to the ARV milestones,

the locus of the prototype effort shifted 1o fulfilling the
greatest percentage of MPT dala neads with tha
most appropriate subset of exisling vata sources.
Daia sources were reviewed for contant, complete-
nass, and accessibility. Of those Army and DOD
sources identified, five wers selected to demonsirate
the capabilities of the Foolprint prototype: the Army
Training Requirements and Resource System
(ATRRAS), the Personnel Management Authorization
Document (PMAD), the Army Enlisted Mastar File
(EMF), the Mililary Entrance Processing Command
(MEPCOM) Accession File, and Army Regulation
(AR) 611-201. Using the results of the Areny inter-
views as a guide, key data elemeants in mach source
were identilied, and data file exiracts were chtained;
the process of determining gxactly how the required
repori formats were lo be genaratad was then
addressad.

Figurs 1. is a conceptual view of how ihe sepa-

rate file extracts were mearged to form a single
Footprint relerence file.

azamy
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Figure 1. Foolprint Reference File Updale Cycle

In developing this reference file, several kay file
design issues were considered:

(1) Which data elements aliow the merging ol
data from one file exiract with data from another?

(2) How can the various filz and data formats be
used lo form a single set of report formats while
preserving the data integrity of each data source?

(3) What required MPT data elements arg not

{Continued on paga 3)
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visibla in the file exiracts, but can be discerned
utilizing the existing data?

(4) Based on the magnilude of the data lila
axiracts (approximalely one billion byles), hiow can
the report formats be generated in an efficient and
cost-effeclive manner?

All of these issues were successiully addressed
during the fermulation of the Foatprint reterence lile,
resulting in an integrated system that supports the
generation of 27 unigue raport formats for any
enlisted MOS.

Figure 1. also reprasents the "cleady slaie”
process of routinely receiving tape extracts quarterly/
semi-annually for Footprint relarence file updaies.
Because the update cycle mirrors that of the dala
saurces, these tapes represent the mast current
automated dala available. In concept, any or all
MOS reports could be produced systermnalically twice
a year. If the need arlses, "up to the minute” reporis
can be provided to the services in response to
pricrily requests.

Ccontent of the Fooiprint Reporis

The 27 reports generated by the Foaotprint proto-
type are grouped inlo three funclional catsgoeries:
Fores Struclure, Training Profiles, and Performance
Indicaters. Each of the funclional calegories captura
one or more of the predecessor syster’s MPT
characleristics. A summary of the information
containad in those reporis is provided below by
report calegory.
Force Struglure: These rapors quanlify the currant
and projected (required and aulhorized) composition
of a specified MOS. The force is broken down by
pay grade, skill level, ASI, Unit Identification Code
(UIC), and for Fiscal Year. Cualifications for initlal
award of the MOS arsa are also included.

Training Profiles: The reports identity tha One
Siation Unit Training (OSUT), Advanced Individual
Training {AIT), as well as other fraining which has
been or will be provided for a specilisd MOS and
fiscal year. The number of gnlisted personnel who
praviously graduated [rom a specified course and
class is presentad, along with the length of the class,
ihe course attrition rate, and the percerlage of class
graduales who have stayed in the service subse-

guent to course completion.

1L inators: Hislorical trends, by fiscal |
year, fora specified MOS populalion are displayad.
This includes mental category distributions, averags
aptilude scores, ASVAB scare distributions (in the
gualifying aptilude area}, retention rates by pay grade,
yaars of service trends, gducational trends, duty
location (CONUS versus QCONUS) trends, gender
srends, and primary versus duty MOS distributions by
pay grade. The mental category distribution, averagc
aptitude scores, ASVAD score distribulion, and gender
rends are also displayed for all accessions of a
spacified MOS by fiscal year.

For more information, contact MAJ Gregory D.Citizen,
SSC-NCR, AV 221-0272, COMM (703) 325-0272, or
LTC fudy Laine, ODCSPER, AV 225-3214.

COMM B85-9213.

e notice &4

« Any additions, deletions, or changes to the
MANPRINT Bulletin mailing list should be directed lo
the attention of Ms. Kristy Underwood at Autematicn
Research Systems, Lid., 4401 Ford Avenus, Suite
400, Alexandria, VA 22302, or telephone (703) B20-
5000. Please use the Readers Response torm
provided on page 11, making sure o include old
address labal with any updates.

. As we announced in the January/February issue of
the MANPRINT Bullstin, the MANPRINT Poinis of
Contact List is in the process of being updated; it
should be ready late March/early April. \Whean you
recelve the new POGC List, please verity that wa have
printed the corract information. Raport any changes
to the above ARS address.

+ MANPRINT Training Course descriptions and
scheduling information may be cbtained from the
above ARS address, ATTN: Ms. Nan Irick.

l'l.l..l.l!l.l'lll--ll

A New Masthead!
The new Bullstin masthead is In place! ARZ's own
Man Irick creatad the design to highlight the cssence
of whal MANPRINT is all apout: the Soldier. Flease
fecl free to comment on our new look--we value our
readers' opinions.
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Schedule of e e T T
Sohedule e’ | Ir5@=20([= MEETINGS OF INTEREST
Courses for i,...ﬁ_".,_,
FYE8/89
e 3-5 May 1988
MAMPHINT.SHMW Training Coursas Manpower, Perzonnel, Tralnlng, and Safety Conler-
28 Mar - 1 Apr B8 (Sl 20-24 June 82 (Knox)” snce. Orlando, FL. Contact: Mational Security Industsal
05.28 Apr 88 (Ficalinny)  1-5 Aug 88 (Monmauth} Assn.. 1015 15th St, NW, Suite. 901, Washingten, D.C.

2a3-27 May 88 (TAGOM] 28 Aug-? Sep 88 (Gordan) 20008, Telephone: (202} 393-3620.

*zhanged from 27 Jun - 7 Jul 88
g-11 May 1988
MANPRINT Staff Officers Courses™

Human Faclors Engineering Technical Group Maet-

7-25 :tar:;s 11-29 Jul EaB Ing. Ballimere, MD Contact: Louida Murray, 6714 Wesl
4-22 Apr B-26 Aug B Geddas Ave., Littiston, GO 80123, Telephons: (303)
&-20 May 88 12-30 Sept B2 979-7441

g-24 June 88 ’

=all courses will be held al the Casey Bldg, Humphrey's 10-13 May 1988
Enginesr Support Activity Complax, Fi. Belvoir, VA
Applicatlons of Human Parformance Models o
System Design: A Technology Demonsiration

MANPRINT INFORMATION wWorkshop. Crlando, FL. NATO sponsored. Contact:
T Dr. Michael H. Strub, US Army Research Instituta-Fort
POLICY-WANFRINT, Aassarch and Snudlse Direcioraia, Bliss Ficld Unit, PO Box 6057, Ft. Bliss, TX 79305-0057.

HaRA (DAPE-MA). Washingtan, CC 20310-0500. AV 225-9213,

COMM (202) BO5-6213,
7-10 Juna 1958

MANPRINT TRAINING - Scldier Support Genter-National Capitsl
HEQ‘IDH, ATTM: ATMC-MM, Alexancra, VA 22332-0400, AV 231 Engfnﬂﬁr[ﬂg for mn_mﬂnhine S]FBfEmE: Human

8706, COMM (703) 225-8700 Performance for System Designers. Univ. of Dayton,
PROCUREMENT & ACGUISITION - US Army Materisi Com- Dayton, OH. Contacl: Jeffrey Landis, Reesarch Inslilute,

mand, ATTN: AMGDE-PQ, Alexanciia, VA 22333-0001. AV KL 462, Univ. of Dayton, Dayon CGH 45463-C001.
534-5680, COMM [202) 274-B606. Telephona: (513) 229-3221

HUMAMN FACTORS ENGIMEERING STAMDARDS AND -
APELICATIONS - Human Englneering Latsratory - MICOM @ GENERAL INFORMATION

Cetachment, ATTH: SLCHE-MI, Redsione Arsanal, AL 35405

7290. AV 748-2048, COMM (205) 276-2058. « Propased articles, commants, and suggestions are
MANPOWER, PERSONNEL AND TRAINING RESEARCH - welcomed, and should bo mailad to: MANPRINT Fullstin,
Army Resesrch Institite, ATTN: PERLSM, Alexandria, VA ATTN: HQODA (DAPE-MR), Washingtan, D.C. 20310-
50333-5500. AV 2849420, COMM (202] 274-9420. 0300, Telephana: AV 225-9213, COMM (202) £95-9213,

LTG Allen K. Ono, Deputy Chisl of Stafl far Perscnnel ,; /!%/M/

Mr. Harry Chipman, QDCSPER Coardinater
Harald A. Booher

Mz, Man B. lrick, Edior, ARS Diracior, MANPRINT, Research and Studies

The MANPRINT Bulletin i an official bullstin of the Olfice of ths Deputy Chigl of Saff for Persennal (COCSPER), Department of
the Army. Tha Manpower and Personnsl Integration (MANPAINT) progrem (AR B02-2)isa comprehensive management 2nd
tochrical infative to enhance human perlormancs and religbilily during waagens system ard equipment dasign, devalopment, and
graduction. MANFPRINT encompasses tha gix domains of manpawer, personnel, training, hurman facmrs angineering, system
safety, and heaith hazard assessment, The focas af MANPERIMT is ta integrate wehnolagy, peopls, end force: slructure o meal
mission ohjzctives undar all environmental conditans at the lowast possible lfe-gycle cast Information containgd in this bullztin
cawvers, gelicies, procedures, and other ilems af intsrast concemning the MANPRINT Program. Statements and opiniaas axpressed
ere not necessatily those of the Departmant of the Ammy Thig buliglin is publlshad monthly under cantract by Automation Rasearch
Systams, Lid., 4450 King Straat, Suite 500, Alexandria , Virginia 22302, for MANPRINT, Rescarch and Sudles Direclorata, Olfics
of the Deputy Chici of Staff for Perscnnel under tha provisions of AR 310-2as a functioral bullstin.




